THISOPINION WASNOT WRITTEN FOR PUBLICATION
The opinion in support of the decision being entered today (1) was not written for publication in alaw
journa and (2) is not binding precedent of the Board.
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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE BOARD OF PATENT APPEALS
AND INTERFERENCES

Ex parte DOUGLAS PELTZER

Appeal No. 95-2454
Application No. 07/396,733"

ON BRIEF

Before KIMLIN, SCHAFER and WEIFFENBACH, Administrative Patent Judges.
SCHAFER, Administrative Patent Judge.

DECISION UNDER 35U.S.C. §134
BACKGROUND
The subject matter of this gpped generdly relates amethod for making integrated circuit devices.
Specification, p. 1, lines 1-3. Integrated circuits are electrical circuits having the individual units or

components of the circuit formed in or on asemi-conductor material such assilicon. These components

! Application for patent filed August 18, 1989. According to appellant, this applicationisa

continuation of application 05/187,124, filed October 6, 1971, now abandoned; which isadivision of U.S. Patent
3,648,125, based upon application 05/111,956, filed February 2, 1971.
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include trangstors, diodes, resstors, etc. which are interconnected to form the desired circuit. In order for
the circuit to perform its function, the various components must be eectricaly isolated from each other
(except of coursefor the necessary conductive pathwayswhichjointheindividua dementsintothecircuit).
Theactiveand passivecircuit e ements of the circuit areformed within these e ectrically isolated regions
or pockets. Varioustechniques have been used for achieving the necessary isolation. Specification, p. 1,
lines4-6. Intheintegrated circuits made by applicant’ smethod, electrical isolation betweenregionsis
achieved by the combination of an underlying PN junction and channels of silicon dioxide which contacts
the PN junction. Thisstructure can be seen from the much smplified and annotated version of gpplicant’s
Figure 4.
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Applicant’ sprocessbeginswith adoped silicon substrate. Inthefirst part of the process,
aPN junctionisformed. Thisisdone by growing an epitaxial silicon layer on at |east aportion of the

substrateto form aPN junction. Depending on the type of component desired, the epitaxid layer may be
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the same or opposite conductivity type asthe substrate. Inthe case of thelatter, aPN junctionisdirectly
formed at the interface of the substrate and the epitaxia layer. In the case of the former, aregion of the
opposite conductivity type isfirst formed in the substrate and then the epitaxial layer of the same
conductivity type as the substrate is grown on the substrate forming the PN junction. In the next part of
applicant’ s processtheinsulating channelsareformed. A layer of insulation is placed over the epitaxid
layer. Thelayer may besilicon nitride or any materia which isunaffected by silicon etchants and masks
againgt thermal oxidation of the underlying semiconductor material. The portions of the insulation over
areas of the epitaxia layer to be oxidized areremoved. A portion of the exposed epitaxia siliconisthen
removed by etching to form channels. Theexposed siliconisoxidized. The amount of epitaxial silicon
removed is controlled so that upon oxidation (1) the oxide layer reachesthe PN junction and (2) fillsthe
grooveswith oxide so that the surface of the oxidelayer is substantially coplanar with the original surface
of theepitaxid layer. Theoxidechannds, dongwith the underlying PN junction, formelectrically isolated
regions of semi-conductor material.

Applicant’ sindependent claims 14 and 25 are representative and are reproduced in the margin.?

2 14. The method of forming a plurality of electrically isolated pockets of semiconductor
material in a semiconductor structure comprising a silicon substrate of one conductivity type with an epitaxial silicon
layer of opposite conductivity type thereon, which comprises the steps of:

growing a doped epitaxial silicon layer on said silicon substrate, said doped epitaxial silicon layer having a
conductivity type relative to the conductivity type of at least a, portion of the top surface of said substrate such that
alaterally-extending PN junction isformed in at least part of said semiconductor structure;

forming alayer of insulation on said epitaxial silicon layer, said insulation having the propertiesthat it is
substantially unaffected by at least one etchant used to remove epitaxial silicon and substantially masksthe
diffusion of oxygen;

removing portions of said insulation overlying regions of said epitaxial silicon layer to be converted into
oxidized silicon;

forming depressions to a specified depth in said epitaxial silicon exposed by removal of said insulation by
removing part of said epitaxial silicon exposed by removal of said insulation; and

subdividing said epitaxial silicon layer into aplurality of electrically isolated pockets of semiconductor
material by oxidizing the silicon exposed by said depressions to form oxidized silicon extending through said epitaxial
silicon layer to said PN junction;

(continued...)
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Forming electrically isolated regionsduring the production of integrated circuitsisnot new inthe
art. Applicant notesinthe specification that e ectrica isolation hasbeen achieved by surrounding theregion
to beisolated with PN junctions. Thisstructureisillustrated by the smplified and annotated version of
applicant’s Figure 1 below. In the figure the surrounding PN-junction is formed by the P+ isolation

“channels’ or regions and the underlying PN junction.

4(....continued)

wherein the depth and shape of said depressionsis selected such that the oxidized silicon has an upper
surface substantially coplanar with the top surface of said epitaxial silicon layer and a bottom surface which extends
through said epitaxial silicon layer to said PN junction, thereby both to surround each pocket by an annular-shaped
region of oxidized silicon and to electrically isolate each pocket by an annular-shaped region of oxidized silicon and a
portion of said laterally-extending PN junction.

25. The method of forming a plurality of electrically isolated pockets of semiconductor material in a
semiconductor structure comprising a silicon substrate of one conductivity type with an epitaxial silicon layer
thereon of said one conductivity type which comprises the steps of:

forming directly beneath portions of the top surface of said substrate low resistivity regions of opposite
conductivity type to said one conductivity type, such that alaterally-extending PN junction is formed between said
low resistivity regions and said silicon substrate;

growing a doped epitaxial silicon layer of said one conductivity type on said silicon substrate;

forming alayer of insulation on the top surface of said epitaxial silicon layer, said insulation having the
properties that it is substantially unaffected by at least one etchant used to remove epitaxial silicon and substantially
masks the diffusion of oxygen;

removing portions of said insulation overlying regions of said ~epitaxial silicon layer to be converted into
oxidized silicon;

forming depressions to a specified depth in said ~epitaxial silicon exposed by removal of said insulation by
removing part of said epitaxial silicon exposed by removal of said insulation; and subdividing said ~epitaxial silicon
layer into aplurality of electrically isolated pockets of semiconductor material by oxidizing the silicon exposed by
said depressions to form oxidized silicon;

wherein said depth is selected such that the oxidized silicon has an upper surface approximately coplanar
with the top surface of the remaining portions of said epitaxial layer and has a bottom surface in contact with said
laterally extending PN junction thereby to surround each pocket of semiconductor material by an annular-shaped
region of oxidized silicon.
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The P+ isolation regions are formed by diffusion of an appropriate impurity into the epitaxial layer.
Specification, pp. 6-8.
Thergjections

The examiner presents four separate grounds of rejection:
1 The subject matter of claims 2, 3, 5-9, 12, 14, 15, 19, 20, and 36-48 stands rejected under 35
U.S.C. § 103 over the combination of Frouin,®> Murphy* and Doo;*
2. The subject matter of claims 25-35 and 49-59 stands rejected under 35 U.S.C. § 103 over the

combination of Frouin, Murphy, and Doo and M akimoto;®

3 Frouin et al., U.S. Patent 3,500,139, issued March 10, 1970, based upon application 04/713,662, filed
March 18, 1968.

4 Murphy, U.S. Patent 3,649,386, issued March 14, 1972, based upon application 04/723,529 filed,
April 23, 1968.

° Doo, U.S. Patent 3,386,865, issued June 4, 1968, based upon application 04/454,374, filed May 10,
1965.

6 Makimoto, U.S. Patent 3,596,149, issued July 27, 1972, based upon application 05/4,468 filed,

January 19, 1970.
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3. The subject matter of claims 2, 3, 5-9, 12, 14, 15, 19, 20, and 36-48 stands rejected under 35
U.S.C. 8§ 103 over the combination of Doo, Jones,” Clevenger® and Murphy.
4, The subject matter of claims 25-35 and 49-59 stands rejected under 35 U.S.C. § 103 over the
combination of Doo, Jones, Clevenger, Murphy, Karcher® and Makimoto.
DECISION
Weaffirmthergection of clams2, 3,5, 6, 12, 14, 15, 19, 20, and 25-28, 30, 36-41 and 48 over
the combination of Frouin, Murphy and Doo. Wereversethergjection of claims 7-9, 42-47 and 53-58
over the combination of Frouin, Murphy and Doo. Weaffirm thergection of 25-35 and 49-52 and 59
over the combination of Frouin, Murphy, and Doo and Makimoto. Wereversethergection of clams57
and 58 over the combination of Frouin, Murphy, and Doo and Makimoto. We reverse the regjection of
clams 2, 3,5-9, 12, 14, 19, 20, and 36-48 over the combination of Doo, Jones, Clevenger and Murphy.
We reverse the rgjection of claims 25-35 and 49-59 Doo, Jones, Clevenger, Murphy, Karcher and
Makimoto.
ANALYSIS
Theregjections based on the Frouin patent
Independent claims 14 and 36
The examiner rgectsthese clams over the combined teachings of Frouin, Murphy and Doo. We

affirm this rejection.

Jones, “A Composite Insulator-Junction Isolation,” 5 Electrochemical Technology 308 (May-June
1967).

8 Clevenger, U.S. Patent 3,534,234, issued October 13, 1970, based upon application 04/601,970, filed

December 15, 1966.

° Karcher, U.S. Patent 3,404,450, issued October 8, 1968, based upon application 04/523,099, filed
January 26, 1966.
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The Frouin patent relaesto integrated circuits having regionseectricaly isolated by meansof filled
channelsand aPN junction. Frouin, col. 1, lines25-30. Frouin notesthat electrica isolation of thetype
disclosed in gpplicant’ s Figure 1 has many drawbacks. Frouin, col. 1, lines 31-46. Frouin’s solution was
toform channdsintheepitaxid layer whichincludedinsulating materid. The channelsextend from thefree
surface layer and intersect the PN junction. Frouin, col. 2, lines4-9. Frouin’s channelsinclude alayer
of dlicon oxide on the surface and theremainder of the channd isfilled with a polycrystalline semiconductor
material. Thisstructureis clearly shown in the semiconductor device shownin Frouin’sFigure 1. A

simplified and annotated version of Frouin’s Figure 1 is reproduced below.

Polycrystalline
Semiconductor

Epitaxial
Layer

Oxide \
Layer \ . Substrate
AN

1 1
Isolation . Isolation
Channel PN Junction Channel

fig.1

Thedeviceincludesasubstrate, an epitaxid layer of aconductivity typewhich differsfromthe subdtrate's
type, and isolation channels extending into the substrate past the PN junction. The groovesdividethe
deviceinto isolated idands or pockets. The groovesinclude an insulating surface oxide layer and arefilled
with polycrystaline semiconductor materid. Thetop of thegroovesareessentidly coplanar with the upper
surface of the epitaxid layer. Frouin, col. 3, lines1-10. Theinsulaing surface layer may be silicon oxide

and the polycrystaline semiconductor may be poly crystallineslicon. Frouin, col. 3, lines57-61. The
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slicon oxide layer providesthe dectricd insulation while the polycrystaline semiconductor merely serves
asalfiller. Frouin, col. 2, lines26-30. Frouin’sregions between the channels (actualy surrounded by the
channels) aredectricaly isolated by the PN junction and oxidelayer onthe channd surface. Frouin, col.
4, lines 7-9. Oneof the advantages of Frouin’ sdesignisthereductioninthe size of the* dead zone,” the
required distance of separation of the variousthe componentsfrom theinsulation channels. Frouin, col.
2, lines 46-50.

Frouin aso describes aprocessfor manufacturing integrated circuits having filled isolation channels.
E.g., Frouin, col. 5,line 30 - cal. 6, line 17. Frouin's process beginswith aslicon substrate. An epitaxia
layer of opposite conductivity-type isdeposited on the substrate surface forming aPN junction. Frouin,
col. 5,1ines30-35. Next the grooves are formed using etching and a photoresi st technique. Frouin, col
5, lines39-40. Etching usng aphotoresist technique includes using alayer which is substantiadly unaffected
by at least one etchant used to remove theepitaxia silicon.”® The resulting grooves are then coated with
aninsulating material such assilicon dioxide “for which process aconventiona technique can be used.”
Frouin, cal. 5, lines41-44. Frouin dsoindicatesthat aslicon oxidelayer can be applied by oxidation of
thedlicon. Frouin, cal. 5, lines 62-63. Polycrystaline silicon is next deposited to fill the grooves. The
depaosition process not only fillsthe grooves but depositsalayer over theentiredevice. Frouin, cal. 5, lines
44-55 and Figure 8c. Thelayer of polycrystalline silicon isthen removed by grinding to obtain aflat
aurface. Frouin, col. 5, lines56-57. This preparesthedevicefor further processing and formation of active

and passive circuit devices. Frouin, cal. 5, lines57 - cal. 6, line 17. Frouin aso notesthat “the present

10 While not expressly disclosed by Frouin, the photoresist technique used in conjunction with

etching was well known to those working in the art at the time of applicant’s invention. It involves placing alayer
of light sensitive “photo-resist material” on to the substrate, exposing the layer to light having a pattern
corresponding to the areas which are to be protected, developing the resist to harden the exposed areas, and
stripping the unhardened areas to expose the areas to be etched. The mask of hardened photoresist is substantially
unaffected by the etchant and thus allows for selective etching in forming the grooves. The hardened photoresist is
then stripped.
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invention isnot confined to substrates of silicon, to insulation by an SIO,-layer and to thefilling of the
insulating grooves by polycrystalline silicon.” Frouin, col. 6, lines 48-51.

The difference between the process set out in applicant’s claims 14 and 36 and the process
disclosed by Frouin residesin gpplicant’ suse of acombined etchant and oxidation res stant coating, etching
partially through the epitaxia layer to form achannd and oxidizing thechannel to completely fill the
depressions with silicon oxide rather than using afiller.

Murphy asordatestointegrated circuitshaving eectrically isolated regions. Inparticular, Murphy
relatesto atechniquefor filling depressionsin epitaxia siliconlayersby oxidation. Murphy, col. 1, lines
27-30. Murphy teaches

the use of amultirole mask on a semiconductor surface. In one step the mask
protects aportion of the semiconductor surface while the unmasked portionsare
partialy etched away. Inanother step the same mask prevents oxidation of the
protected portion of the semiconductor surface while the previously etched
portionsareoxidized. Subsequently themask isremoved inasolution which does
not attack the oxide or the semiconductor surface.

Murphy, col. 2, lines53-61. Thus, Murphy teaches the use of a single mask to both etch the desired
regionsin the epitaxia layer and to form the oxideinsulation. Silicon nitride istaught as asuitable mask
materid having the characteristics of being unaffected during the etching of the epitaxid silicon and masks
thediffusion of oxygen during the oxidation step. Murphy, col. 2, line68- cal. 3,line8; cal. 3, lines41-
46. Murphy disclosesthat during the oxidation step approximately 440 angstroms of silicon is consumed
for every 1000 angstroms of silicon oxideformed. Murphy, col. 2, lines62-65. Murphy teachesthat the
epitaxial layer isetched to a predetermined depth so that during oxidation (1) the oxide extends through
theepitaxia layer and (2) thedepressionisfilled with oxiderestoring asubstantialy planar surfaceto the
device. Murphy, col. 3, lines 15-21.

Doo rdatesto integrated circuits eectricaly isolated by oxide channds. Doo, cal. 1, lines 10-26.
Theoxidefilled channelsaredepicted in Doo’ sFigures 1 and 6 (element 6). Theoxideispreferably silicon
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dioxide. Doo, cal. 2,lines30-32. Doo teachesthat channelspartially filled with silicon dioxidewith the
remainder ahigh temperature materia such aspolycrystdlinesliconwill dso act asaninsulator. Doo, col.
5, lines 12-15.

The person having ordinary skill in the art would have recognized that the incorporation of
Murphy’s depression filling technique into Frouin's process would eliminate (1) the need to fill the
depressions with polycrystalline silicon material and (2) the subsequent grinding to remove the
polycrysaline silicon materia from the surface while still providing the necessary insulation. The person
having ordinary skill inthe art would have had areasonabl e expectation that silicon oxide alone could be
substituted for polycrystalinesliconand silicon oxidelayer inlight of Doo’ steaching that sillicon oxideand
acombination of silicon oxideand polycrystallinesilicon areinterchangeablefor the purpose of eectrica
isolation. Daoo, cal. 5, lines12-16. Accordingly, we conclude that the subject matter of claims 14 and
36 would have been primafacie obvious.

Applicant arguesthat it would not be commercially practical to apply Murphy’ steachingrelating
to thefilling depressions with oxide to the process described by Frouin. Brief, p. 12-14. The basisfor
thisassertionisthat Murphy relatesto athin epitaxia layer of the order of 1 micron and Frouin relatesto
an epitaxial layer of about 10 microns. Brief, pp. 12-13. Applicant assertsthat “itisextremely unlikely
that it would be commercidly feasbleto grow atherma recessed oxideto athicknessin thevicinity of 10
microns.” Brief, p. 12.

Inour view, the argument relating to commercia feasbility isnot relevant to the obviousnessissue
beforeus. Firg, nothing in gpplicant’ scdlamslimitsthe daimsto (1) any particular thickness of the epitaxia
layer or (2) to acommercialy feasible process. Second, as noted by the Federal Circuit:

That a given combination would not be made by businessmen for economic
reasons does not mean that persons skilled in the art would not make the
combination because of sometechnological incompatibility. Only thelatter fact
would be relevant.

10



Appea No. 95-2454
Application No. 07/396,733

In re Farrenkopf, 713 F.2d 714, 718, 219 USPQ 1, 4 (Fed. Cir. 1983) citing Orthopedic Equipment Co.
v. United States, 702 F.2d 1005, 1013, 217 USPQ 193, 200 (Fed. Cir. 1983). Thus, the question isone

of technica rather thancommercid feasibility. Applicant hasnot provided any evidence which showsthat
those having ordinary skill in the art would have recognized a technol ogical incompatibility. Nor has
applicant directed usto any evidence which supportstheargument that “itisextremely unlikely that it
would be commercialy feasible to grow athermal recessed oxide to athicknessin the vicinity of 10
microns.” Argument of counsel on appeal cannot subgtitute for evidence. Weinar v. Rallform Inc., 744
F.2d 797, 806, 223 USPQ 369, 374 (Fed. Cir. 1984); Knorr v. Pearson, 671 F.2d 1368, 1373, 213
USPQ 196, 200 (CCPA 1982) ; Inre Greenfield, 571 F.2d 1185, 1189, 197 USPQ 227, 230 (CCPA
1978); In re Langer, 503 F.2d 1380, 1395, 183 USPQ 288, 299 (CCPA 1974).

In any event, we find that the person having ordinary skill in the art would not interpret Frouin’s
teachingsasbeing limited to epitaxial layersof at least 10 microns. While Frouin’ s specific examples
describe an epitaxid layer of 10 microns, it isaxiomatic that areference must be consdered in itsentirety,
and it iswell established that the disclosure of areferenceis not limited to specific working examples
contained therein. Inre Fracaloss, 681 F.2d 792, 794 n.1, 215 USPQ 569, 570n.1 (CCPA 1982); In
re Lamberti, 545 F.2d 747, 750, 192 USPQ 278, 280 (CCPA 1976). Nothing in Frouin indicates that
thicknessof theepitaxial or other layersisof significancein obtaining an operativeintegrated circuit device.
Theother references of record clearly teach that thoseworking in the integrated circuit art were aware of
the manufacturing techniques using thin epitaxia layers. For example, Murphy teachesthe use of aone
micron thick epitaxial layer isconventiona intheart. Murphy, cal. 5, lines2-7. In addition, wefind that
the person having ordinary skill in the art would have recognized the reasonable limits of the Murphy’s
depressonfilling procedure. Murphy teachesthat 440 angstroms (.44 microns) of siliconis consumed for
every 1000 angstroms (1 micron) of silicon oxideformed. See, Murphy, col. 2, lines62-65. Thisgives

11
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reasonable guidanceto thoseworking intheart of the depth of the oxidefilled groovesthat may reasonably
be used.

Applicant also arguesthat the examiner hasimproperly used applicant’ sclamsasaroad map for
combining the references using impermissible hindsight. Brief p. 14-17. We disagree.

Inonesenseevery obviousnessrgectionisbased on hindsight. Anexamination of aninventionfor
patentability cannot take placewithout first knowing what the invention isand then looking for therel evant
prior art with knowledge of the claimed invention. Thus, merely asserting that areection uses hindsight
reasoning is not helpful to deciding the obviousnessissue. As noted by the CCPA:

Any judgement on obviousnessisin asense necessarily areconstruction based
upon hindsight reasoning, but so long asit takes into account only knowledge
which waswithin thelevel of ordinary skill a the time the claimed invention was
made and does not include knowledge gleaned only from applicant's disclosure,
such areconstruction is proper.

Inre McLaughlin, 443 F.2d 1392, 1395, 170 USPQ 209, 212 (CCPA 1971). Theinformation usedin

rejecting the claimed subject matter isdisclosed intheprior art and is, therefore, withintheleve of ordinary

skill intheart. Theregjection was not based on information gleaned only from applicant’ sdisclosure. In

our view, impermissible hindsight was not used in regjecting the clamed subject matter.
Applicant notes that independent claims 14 and 36 each require 5 steps:

(1) growing an epi layer on aslicon substrate of opposite conductivity typeto the
epi to form alateraly extending PN isolation junction, (2) forming an oxygen -
imperviousinsulaion layer on the epi, (3) cresting one or more openings through
the insulation layer, (4) removing exposed epi silicon to form one or more
depress onsextending partway through the epi, and (5) thermaly oxidizing silicon
exposed through each depression to form an isolation region of oxidized silicon
that extends down to the PN junction so asto divide the epi into aplurality of

12
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semiconductor pockets electrically isolated from one another by the oxidized
silicon and the PN isolation junction.™

Brief, p. 14-15. Applicant assertsthat only thisfirst step is taught by Frouin. We find Frouin to be
sgnificantly moreinforming to the person having ordinary skill intheart. Inadditionto step (1), Frouin
at least implicitly teaches (2) forming an etch resistant coating (photo resist) or “insulation layer” onthe
epitaxial siliconlayer, (3) creating openingsover theareaswherethesiliconisto beremoved, (4) etching
theexposed silicon to form channd shaving aspecified depthinthe epitaxid slicon layer, and (5) thermally
oxidizingthechannd stoform anisolation region dividing the epitaxid layer into aplurdity of semiconductor
pockets e ectricdly isolated from one another by the oxidized silicon and PN isolation junction. Steps(2)
to (5) are at least implicit in Frouin's disclosure at col. 5, lines 38-44:

The grooves are formed by etching in ausua manner, using aphoto-resist tech-
nigue. The grooves separate the isands from one another. After forming the
grooves, their wallsare coated with an insulating layer 12, whichin the present
example preferably consists of silicon oxide, for which process aconventional
technique can be used.

Etching using “aphoto-resist technique’ describesaprocessthat waswell known to thoseworkinginthe
art at the time the invention was made to include gpplying the photoresist coating, cresting openingsinthe
layer over the areas where the silicon isto be removed, and etching the exposed silicon.  Frouin discloses
that thermd oxidation is disclosed as one technique of forming asilicon oxidelayer. Frouin, cal. 5, lines
62-63. Thus, the difference between Frouin’ s disclosure and the claimed invention resides in the use of
acombined etch and oxidation resistant coating, etching partidly through the epitaxid layer and oxidizing

the depression to completely fill the depressions with silicon oxide.

n We note that applicant’s characterization of the stepsis not entirely accurate. The claim step

corresponding to step (2) above also requires that the insulation be unaffected by the etchant used to form the
depressions.

13
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Applicant also arguesto the effect that one having ordinary skill inthe art would not substitute
silicon oxidefor polycrystallinesilicon. Brief, pp. 17-19. Applicant notesthat Frouin teachesthat the
polycrysaline silicon was chosen for usein filling the grooves because the coefficient of expansion of the
polycrystalline material is substantially equal to that of the pockets. Brief, p. 18. Applicant then asserts
that expangon coefficient of slicon dioxideissgnificantly different from thetherma expans on coefficient
of silicon.

Thisargument is not persuasive. Applicant’s unsupported assertion is contradicted by Doo’'s
disclosure of the interchangesbility of the combination of slicon oxide and polycrystdline silicon and silicon
oxide aonefor usein electrical isolation of integrated circuit components. Doo, col. 5, lines 12-16.
Additionally, applicant has not pointed usto any evidence in the record supporting the assertion that the
expanson coefficients of slicon oxide and silicon are“significantly different.” Counsel argument can not
takethe place of evidenceintherecord. Weinar., 744 F.2d at 806, 223 USPQ at 374; Knorr, 671 F.2d
at 1373, 213 USPQ at 200; Greenfield, 571 F.2d at 1189, 197 USPQ at 230; Langer, 503 F.2d at 1395,
183 USPQ at 299.

Applicant assertsthat thereareanumber of additiona cong derationsthat show the claimed subject

matter is patentable. Brief, pp. 34-38. Applicant argues (1) that the claimed method iswidely used by
other companies, (2) that theindustry has recognized the method as a mgjor advancement in the art, and
(3) that the clamed invention satisfied along felt need and has achieved commercid success. Applicant’s
rely on Exhibits C9-C15 as being evidence of third-party usage of the invention. We do not agree.
Applicant has failed to provide evidence sufficient to prove these points.

Exhibits C9-C15 are copies of publicationsor patents. Applicant has not identified the portions
of these documents where each limitation of the claimed processis described or wherein the document
it indicates that any processes therein described have actually been used for wide scale commercial

manufacture of integrated circuits. Applicant has merely directed thisboard’ sattention to anumber of

14
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documents. Inour view, it isnot asking too much of an gppdlant to identify in the brief the specific portions
of the evidence supporting appellant’ sargument. See, Clintec Nutrition Co. v. Baxa Corp., 44 USPQ2d

1719, 1723n.16 (N.D. 111. 1997). Wedeclineto ventureinto thistype of analysiswithout guidancefrom
the applicant. Wea so notethat amere description of aprocessin apublication or patent may indicate
that othersknew of the process, but doesnot, standing aone, indicate that the processisin commercid use
by the authors of the publication or others.

Applicant aso arguesthat the claimed invention has been recognized in the industry asamajor
advancement. Brief, p. 35. Itisasserted that the claimed subject matter isreferred to in the industry as
the“isoplanar process.” Applicant then refersto documentsallegedly indicating that integrated circuit
manufacturers found the isoplanar technique as a significant development.

Again applicant has not identified the specific portions of the evidence showing that the claimed
process as specifically set out in applicant’ s claimsis commonly referred to asthe isoplanar process.
Indeed, it appears that the process described by Frouin and Murphy could also be referred to as an
“isoplanar process.” Each of thesereferencesteachesaprocessin which the oxideisolation channel is
substantialy coplanar with thetop surface of the epitaxid layer. SeeFrouin, Figure 8c and Murphy, Figure
5.

Applicant also arguesthat theinvention hasbeen recognized in the* patent business.” Applicant
notesthat U.S. patent 3,648,125, said to be directed to the integrated circuits made by the claimed
method, has been cited in over 100 subsequently issued patents. Brief, p. 35. We see no persuasivevaue
inthefact that the invention hasreceived “recognition” in the“patent business.” Recognition in the patent
business, in our view, issmply not relevant to the obviousnessissue. Obviousnessisdetermined from the
perspective of the hypothetical person having ordinary skill in the art --ahypothetical worker in the art--
not from the perspective of someonein the patent business. In any event, wefail to see how the merefact

that a patent has been often cited during the prosecution relating to other inventions proves the importance

15
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of theinvention. Patentsare cited in gpplicationsfor many purposes. In order to givethefact of numerous
citationsany weight it would be necessary to prove the reasonswhy the patent wascited. We have not
been directed to any such evidence.

Insummary, applicant hasfailed to provethat the specific subject matter of theclaimsisused for
“wide-scdecommercia |Cfabrication” or hasachieved wide scaleindustry recognition asamgjor advance
inthe art.

Applicant has also asserted that

the present invention has been, and continuesto be, ahuge commercia success.
Theinvention hasfulfilled thelong-felt need of increasing | C packing density and
has received considerable industry recognition for being able to do so.

Brief, p. 36. Asevidenceof commercia success, generdlly relies upon the same publications and patents
relied upon for showing acceptancein theindustry. However, we have not been directed to evidence of

market share, growth in market share, or replacing earlier units sold by othersor of dollar anountswhich

areindiciaof commercial success. Kansas Jack, Inc. v. Kuhn, 719 F.2d 1144, 1151, 219 USPQ 857,

861 (Fed. Cir. 1983). Nor have we been directed to evidence of a nexus between the alleged successful

commercidization and the merits of theinvention. Aswe indicated above gpplicant has not even pointed
out wherein the evidence, the specific limitations of theclaimsare disclosed. Primafacie evidence of a
nexus requires that the purported commercial success flow from the invention as claimed.

Asto gpplicant’ s assertion that the claimed invention satisfied along felt need, again the evidence
fdlsshort. To show long felt need requires evidence that aproblem existed in the art without solution, i.e.,
that othershad tried and failed to find asolution. InreMixon, 470 F.2d 1374, 1377, 176 USPQ 296, 299
(CCPA 1973); InreAllen, 324 F.2d 993, 997, 139 USPQ 492, 495 (CCPA 1963). Applicant has not
directed usto evidence which shows that others had tried and failed to solve the problem. Applicant
assertsthat thelong felt need satisfied by the invention wasincreased integrated circuit packing density.
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Brief, p. 36. However, this problem had dready been solved in the art, for example, by Frouin’ stechnique
which appears to solve the same problem. Frouin expressly teaches that

it is possible considerably to reduce the peripheral zone referred to asthe * dead
region,” whichisusually formed around each integrated circuit unit and above
which the contacts for external connections are present.

Frouin, col. 2, lines 46-50.

Claims 25 and 49

Independent claims 25 and 49 require that the epitaxial layer and the substrate be of the same
conductivity type and require the additional step of forming aregion of opposite conductivity typeinthe
substrate prior to the growth of the epitaxid layer. The examiner relieson Makimotoin addition to Frouin,
Murphy and Doo in rejecting these claims.

Makimoto discloses forming regionsin the substrate having aconductivity typewhich isopposite
to that of the substrate and covering the substrate and theregions with an epitaxia layer having the same
conductivity type asthe substrate. Makimoto, col. 3, lines 49-55. Electrical isolation is achieved by
forming isolation channel s having the same conductivity type astheregionsformedin thesubgtrate. Thus,
theinsulation technique used in the Makimoto referenceisthe sametechniquedisclosed in applicant’s
Figure1. Inour opinion onehaving ordinary skill in the art would have recognized that Frouin’ sisolation
techniqueisan dternative to the technique taught by Makimoto. 1t would have been obvious, therefore,
to substitute Frouin’ s isolatin technique for Makimoto' s technique. The motivations to use Frouin’s
technique comes from Frouin’ steaching of the benefits of the oxide channe technique over the utilization
of amateria having the same conductivity type. Frouin, col. 2, lines31-51. It would smilarly be obvious
for the reason already stated above to use a the single mask technique taught by Murphy to etch and
oxidizetheinsolation channd s and to subgtitute oxide donefor the combination of oxide and polycrystdline
dlicon assuggested from Doo' sdisclosure. The subject matter of claims25 and 49 would have been prima

facie obvious.
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Applicant arguesthat the teachings of the Frouin, Murphy, Doo and Makimoto references are not
combinable. Wedo not agree. All thereferencesrelateto aprocessfor manufacturing integrated circuits
havingelectricdly isolated regions. They areclearly from the samefield of endeavor and therefor congtitute
analogous prior art. Inre Deminski, 796 F.2d 436, 442, 230 USPQ 313, 315 (Fed. Cir. 1986); In re
Wood, 599 F.2d 1032, 1036, 202 USPQ 171, 174 (CCPA 1979), cert. denied, 111 S. Ct. 1682 (1991).
Thehypothetica person of ordinary skill intheart isthus charged with knowledge of the content of those
references. In re Dillon, 919 F.2d 688, 694, 16 USPQ2d 1897, 1902 (Fed. Cir. 1990) (in banc). The
teachings of analogous prior art references are combinable. 1n re Reuter, 670 F.2d 1015, 1020 n.7, 210
USPQ 249, 254 n.7 (CCPA 1981); In re Kyser, 588 F.2d 303, 307, 200 USPQ 211, 214 (CCPA
1978); Inre Menough, 323 F.2d 1011, 1013, 139 USPQ 278, 280 (CCPA 1963). Thus, the teachings
of Frouin, Murphy, Doo and Makimoto are combinable. In any event, one having ordinary sill inthe art
would have been mativated to utilize Murphy’ s channd forming technique and eiminate the polycrysdline
semiconductor deposition and remova stepstaught by Frouin. Additionally, the person having ordinary
kill in theart would have known, from Doo’ s disclosure, that the combination of polycrystdline slicon and
dlicon oxideisan dternativeto silicon oxidein forming eectrica insulation channds. Doo, col. 5, lines
12-15. Anexpresssuggestion to substitute one dternative for another need not be present to render such
subgtitution obvious. 1nre Fout, 675 F.2d 297, 301, 213 USPQ 532, 536 (CCPA 1982). Similarly, the
person having ordinary skill in the art would have been motivated to substitute Frouin’ s technique for
Makimoto's for the reasons already stated above.

Claims 2-3, 5, 6, 12, 15, 19, 20, 26-28, 30, 31, 33-35, 37-41, 48, 50-52 and 59

Applicant’ sbrief doesnot assert the separate patentability of these claimsover theclamsfrom
which they depend. Accordingly, claims2-3, 5, 6, 12, 15, 19, 20, 26-28, 30, 33-35, 37-41, 48, 50-52
and 59 fall with their respective independent claims.

Claims 7-9, 29, 32, 42-47, and 53-58
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Applicant assertsthat these claimsrecite materia that makesthe claims patentabl e separatefrom
the other claims. More particularly, applicant asserts claims 7, 29, 42 and 53 require a*“ multi-part
semiconductor pocket” and the examiner has not proffered any evidence showing thisfeatureto have been
obvious. Brief, p. 20. The examiner responds indicating that Frouin, Figure 7, discloses a multi-part
pocket.

We reverse the rgjection of these claims.

We can not agreewith the examiner that Frouin, Figure 7 renders obviousthe additional required
stepsof claims7, 29, 42 and 53 and the claims dependent therefrom. As pointed out by applicant (Brief
p. 5-6), the subject matter of these clamsrequireformation of alow restivity buried layer which crosses
under an oxide channel forming a pocket including two separate epitaxid areas connected by asingle low
resistivity area. Frouin’ sFigure 7 does not suggeststhe claimed stepsfor making such apocket. Nor has
the examiner presented arationale as to why the steps would have otherwise been obvious.

The regjections based upon Doo, Jones, Clevenger, and Murphy.

Claims 2-3, 5-9, 12, 14, 15, 19, 20, and 36-48 stand regjected under 35 U.S.C. § 103 as
unpatentable over the combination of Doo or Jones and Clevenger and Murphy. Claims 25-35 and 49-59
areregjected under 35 U.S.C. § 103 over these samereferences additionally combined with Karcher or
Makimoto. We reverse these rejections.

In the examiner’ sview, Doo and Jones each teach a process of combining PN junction horizontd
isolation with oxidesde-wal isolation by growing an epitaxid layer through an oxide mask. The examiner
consdersClevenger and Murphy asteaching that the sel ective growth of an epitaxid layer through anoxide
mask and the sinking an oxideregioninto asingle crystd layer by sdective oxidation usng aslicon nitride
mask are alternative procedures. The examiner then concludes that it would have been “an obvious
dternate and essentialy equivalent processto form the oxide sdewallsin the Doo or Jones process by the

sunken oxide technique of Clevenger or Murphy.” Examiner’s Answer, p. 7.
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The examiner hasfailed to establish aprimafacie case of unpatentability. The examiner has not
made findings asto the differences between the Doo/Jones process and the clamed invention asrequired

by Graham v. John Deere, 383 U.S. 1, 18 (1966). Additionally, assuming theexaminer is correct about

that the person having ordinary skill in the art would recognize that sel ective growth of an epitaxial layer
through an oxide mask and the Snking an oxide region into asngle crystd layer by sdective oxidation usng
asglicon nitride mask are alternative procedures, wefail to see how thisinformation would be used to
maodify the Doo/Jones fabrication processto result in aprocess falling within the scope of applicant’s
clams. Accordingly, we reversetheregjection of clams2, 3,5, 6-9, 12, 14, 15, 19, 20, 25-32, 36-59
based on the combination including Doo, Jones, Clevenger, and Murphy.

CONCLUSION
Thergection of claims 2, 3,5, 6, 12, 14, 15, 19, 20, 25-28, 30, 31, 33-41, 48-52 and 59 under
35U.S.C. 8 103isaffirmed. Thergectionsof clams7-9, 29, 30, 32, 42-47, and 53-58 are reversed.

No time period for taking any subsequent action in connection with this appeal may be extended
under 37 CFR § 1.136(a).

AFFIRMED-IN-PART
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